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PART I. BASICS OF MARKET POTENTIALS 


CHAPTER I 


Introduction 

The Commercial Feed Industry.--Commercial feed is produced by feed 
manufacturing firms for the large end changing market of American 
agriculture. Some of this change is apparent in farming which 

is becoming more specialized particularly in certain geographic 
locations. The specialized dairy operations of Wisconsin and the 
equally specialized broiler operations of northwestern Arkansas are 
two examples of significant changes in agriculture. 

Changes in agriculture are necessarily of great importance to 
firms manufacturing commercial feed. Purchase of commercial feed is 
almost wholly by the livestock sector of the agricultural industry. 
Thus, it is of great importance that feed firms have e means of 
measuring these changes. Market potential estimates have been used 
by firms marketing industrial goods for many years and some of these 
methods are being utilized by firms manufacturing commercial feed. 

For the most part, market potential studies are new to the 
commercial feed industry. One of the big handicaps has been the lack 
of basic data pertaining to the industry, and of data of sufficient 
detail on livestock numbers and feeding rates as well as satisfactory 
techniques to measure them. In the early days of the commercial feed 
manufacturing industry, orders alone determined the amount of feed that 
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was produced. However, after the turn of the century, changes in 
merchandising, feeding techniques, plant size and location, elong 
with the changes in agriculture, greatly altered the older ordering 
method in determining the kind end amount of feed to be produced. 

Market potential research provides a method whereby feed 
manufacturing firms can make reasonably accurate estimates of the 
emount of commercial feed that will be used. However, some research 
on data available is necessary to evaluate the different procedures 
that are available. It is of major importance to the firms to know 
what the market potential is due to its importance in managerial 
decision-making. 

When management has this tool, it is able to run the business 
more profitably. There is then a solid base for decision-making on 
such items as plant location, size of sales force, space, and number 
of employees. 

? Kansas is an important agriculturel state and ranks high in 
livestock numbers. ‘The measure of potential sales of commercial feed 
to this market can be accomplished to show the present state of the arts 
in market potential studies. In a sense, Kansas provides an excellent 
laboratory for experimenting with different techniques in order to 
ansver the unknows such as the number of consuming units and the 
feeding rates. 

Basically, the equation involves two easily defined variables-- 
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the number of animals and, the average emount of commercial feed farmers 
are feeding. If these two variables are known, the problem is simply 
one of miliiplication. However, it is not that easy since there are 
many different classes of beef cattle such es calves, steers, and 
pulls, plus the aifferent types of feeding progrems these beef cattle 
may be under. The second end most crucial lack, is the almost neg- 
ligible data on feeding rates of commercial feed. 

With these problems in mind, it wes necessary to look for @ 
class of livestock which was reasonsbly homogeneous in ite use of 
feed and for which some data was availeble on the feeding rates of 
commercial feeds. Hence, dairy cows vere selected since this class 


of livestock meets both of the criteria. 


which wes mentioned earlier involved multiplying the number of dairy 
cows in any given area by the average feeding rete for commercial 
feeds. In this paper, three variations of this basic method are 
used in order to fit the three sources of data available, For lack 
of a better term, these variations will be called procedures. 

These three procedures are developed from the simplest to the 
more complex. The firet procedure utilizes data on milk cow numbers 
multiplied by @ published average feeding rate of commercial feed per 
enimal to arrive et the total amount of commercial feed fed. The 
second procedure was developed by finding as meny experts’ opinions 


on concentrate feeding rates as possible and computing an average of 
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these rates. ‘To this average, was applied a published percent of 
commercial feed in the milk cow ration as well as & level from the 
survey of Kansas dairy farmers. The third procedure was to survey 
farmers having dairy cows end to determine the feeding rate that they 
reported. The average feeding rate of commercial feed was applied to 
the average number of milk cows. 

Projection of tommage of commercial feed was done for each 
procedure to the year 1970. Levels of coumercial feeding rates vere 
available for the firet procedure for the seven years, 1956 to 1962. 
Levels were computed for the remaining two procedures for years other 
then 1962 based om the level of change in the first procedure. 
Definitions.--There are several terms used in this study which 
required careful definition in order to include precisely the correct 
results. ‘These terms are organized under two main headings which are: 
market terms end feed terms. 

Market Terms.--The first of the market terms is milk cows. Milk cows 
es used in this peper refers to cows kept for milk production for 
human consumption or milk produced for some other commercial use. 
These cows would be of such on age as to have reached lactetion or 
to have been in lactation. 

The second marketing term is market potential. There are 
numerous definitions for this term and a thorough discussion of 
definitions can be found in Hummel.” For the purpose of this study, 
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*prencis B. Hummel, (New York: ‘The 
Ronald Press Company, 1961), p. 6. 
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market potential is defined as the relative strength of a market 
to sbsorb commercial feeds for a perticuler ares.” Generally, 
market potential for commercial feeds is the total amount of com- 
mercial feed which ell manufacturers can expect to sell in the 
specific area in question. 
Feed Terms.--There are two basic terms for definition under this 
heading. ‘The first of the two terms is concentrate. Concentrates 
are one of the two main types of feed for livestock; the other 
proad classification being roughages. The differentiation between 
concentretes and roughages is made on the basis of fiber content 
and the amount of total digestible nutrients which the feed furnishes. 
On this basis, concentrates are easily distinguished as they are low 
in fiber content end high in totel digestible autriente.” Tus, 
concentrates would include all feed grains, protein supplements, 
milifeeds, and by-product feeds es well as commercial feeds. 

Commercial feeds comprise e part of the concentrate classifi- 
cation. The distinguishing point is that commercial feeds have been 
mechanically altered and usually involve the mixing of two or more 
ingredients from two or more sources. Corn grain that has been 
mechenically eltered would not be @ commercial feed, but if another 
ingredient, such as soybeen meal, were added it would be classified 
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‘Freak 3. Werieon, Foods en Peeding (Ithaca: The Morrison 
Publishing Company, 1956), p. 15. 
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as @ commercial feed, Defining commercial feeds has exposed differing 
opinions and several good references are availeble.? 


CHAPTER II 


Collecting the Data 
Introduction.--Taree separate sources of data were utilized to 
obtein information aforementioned for the three procedures. The first 
procedure was supported entirely by data published by the Statistical 
Reporting Service of the U. S. Department of Agriculture. This series 
of data provided estimates of the feeding rates of commercial feed 
for the years 1956 through 1962. 

Data for the second procedure was obtained from three sources. 
The first source wes @ compiling of experts’ opinions plus survey 
results on the average feeding rate of concentrate to milk cows. In 
order to arrive et the average emount of comercial feed fed, the 
percentage figures used in Procedure I and those obtained from the 
semple survey of farmers reporting milk cows, were utilized. 

The third procedure utilized the date from e survey of dairy 
farms. This semple was designed to obtain information on three things; 
(1) percent of farmers feeding commercial feed to milk cows; (2) average 
amount of commercial feed fed to milk cows; and, (3) the percentage of 
commercial feed in the total concentrate ration. Mo attempt was made 
to estimate the number of milk cows from the returned questionnaires. 
Organization of the Survey.--The organization of the survey was under- 
taken in three ordered steps: (1) designation of kinds of livestock 
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end poultry; (2) determination of the area to be sampled; and, (3) the 
actual drawing of the sample. The survey was taken for the feeding 
rates of most @ll farm animals, but for the purposes of this paper, 
only the information on milk cows wes used. An exemple of the 
questionnaire is shown on pages 10 and 11. 
Semple Freme.--The sample frame consisted of the names of 69,859 live- 
stock farmers as reported in the County Assessors Record books. These 
books are edited by the Kansas Crop Reporting Service and stored in 
their files. A livestock farm wes defined as e farm having either 
hogs or cattle or both species. 
Area of the State.--The state of Kansas is divided into nine crop 
reporting districts as shown on page 12. This study is concerned with 
district 3, 6, and 9 or approximately the eastern third of the state. 
The Sample.--A systematic rendom sample was used as the method of 
selecting names from the Township Assessor Record books for the general 
Livestock sample which included milk cows.© he 1962 books vere used 
since they were the most recent available. 

Operationally, the names were selected by taking every 
fourteenth name from a rendom start. The Towship Assessor Record 
books vere erranged in alphabetical order by counties in each crop 
reporting district and each county. A rendom start wes made at the 
beginning of each crop reporting district. 


Sceorge W. Snedecor, (Sth ed.; Ames: The 
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le Mumber of acres you operated in 1962 - 


2. Age of operator (check one): 20-30 Wako 40-50 Over 50 
3e Livestock information for 1962. Please fill in spaces that apply to 
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6. How many brands of feed did you use lest year? 
Te How often do you change feed dealers? 


8 Do you use e grein benk? (where you deliver grain to the elevator and 
manufactured feed is delivered to you) Yes No 


9. What brand of feed is advertised most in your area? 


Dafini tions 


Commercial feed--includes manufactured feeds but not umaixed grein such as 
ground corn. 


Concentrates~-includes 411 feed graias, protein supplements, milifecds, and 
by-product feeds as well as commercial feeds. 


Figure 1.--Semple Questionnaire 
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A list of extreme operators was obteined from the Kansas Crop 
Reporting Service. At that time, there was only one dairy farm so 
classified. However, the return from this operator stated that he had 
@ beef cow operation and not e dairy operation. 

Sempling Response.--A total of 4,919 questionnaires were mailed to 
livestock fermera. Of this total 566 usesble questionnaires were 
returned giving @ 12 percent reply. Mo attempt was made for & second 
request or a non-response interview. 

It is not possible to determine exactly how many milk cow farms 
were sempled in the eastern third of Kensas. However, the method used 
in érewing the sample should have allowed for approximately the correct 
number of deiry cow farma to be included in the sample. Assuming this 
was the case, epproximately 50 percent of the names draw or 1,150 
fexrmers should heve had milk cows of some kind. The 50 percent 
figure is based on the number of milk cow farms compared with the 
number of livesteck ferms. 

Sixty-four questionnaires were returned which showed milk cows 
on farms during 1962. This would give e return of about 5.6 percent of 
the milk cow farms sampled. This return would represent only sbout .4 
percent of the population sempled. 


CHAPTER rrr 


Procedure I 
Introduction.-~Proceduze I was the simplest to compute by virtue of 
the fect that the deta evaileble was in deteil and did not have to be 
calculated. 

Explanation of the Dete Used.--The date used in this procedure 

was the simplest because basic information vas available for each 

of the seven years, 1956-1962. Data on feeding rates of concentrates 
per cow vas given in the Agricultural Statistics for each year.’ 
This publication gave e figure on the percentage of commercial feed in 
the concentrate ration. The average pounds of commercial feed fed per 
milk cow can be computed by applying the percentage figure times the 
pounds of concentrate. 

The average number of milk cows for the eastern third of Kensas 
wes teken fron the Kengas Farm Pacts publication.” This series of data 
gives the average number of milk cows on farms over a calendar year 
pericd and is not en inventory sumber for any specific point in time. 
Explanation of the Procedure.--This procedure involves three steps: 


TUnited States Department of Agriculture, 
Statistics (Weshington: U. S. Government Printian Offi 1857-1963). 


Sxenses State Board of Agriculture, Kensas Farm Facts (Topeka 
State Printer, 1957-1963). ' 
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(1) determination of the average pounds of concentrates fed per milk cow; 
(2) multiplication of the percent of commercial feed by the average 
pounds of concentrate to derive the average pounds of commercial feed fed 
per milk cow; and, (3) miltiplication of the average number of milk 
cows @uring the year in question by the average pounds of commercial 
feed fed to derive the tonnage of commercial feed. 

Step one and two were done first to compute the average pounds 
of commercial feed fed, and then, thet figure was aultiplied by the 
average number of milk cows to determine the tonnage for any one year. 
In step two it wes necessary to compute the basic data. 


Example computation for one year.--In 1962 there were 26,999 tous 

of commercial feed fed to milk cows in the eastern third of Kensas. 
Data used to arrive at this figure were: (1) concentrates, 2160 pounds 
per cow; (2) commercial feed percent, 14; and, (3) average number of 
milk cows, 176,600 head. Computation of the average pounds of coumer~ 
cial feed per cow was 302 pounds. This figure was determined by 
multiplying 14 percent by the 2160 pounds of concentrate fed. Multi- 
plying the 302 pounds of commercial feed per cow by the average number 
of milk cows gives the tonnage of 26,999. ‘The sequence for this 
procedure is shown in Table I. 

Analysis of Computetions.--In 1956, the amount of commercial feed 
fed was computed to be 24,507 tons. The amount fed increased to 
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TABLE 1 


PROCEDURE I 
COMPUTATION OF TONS OF COMMERCIAL FEED FED TO MILK COWS 


<mecaestetnmaananasamasaaiisaeamataaa tattle COCO CCC CC CL LL AA 


OC LOL OCOD LLL LL LLL LOLA LL LLL LLL 


Year Pounds of Percent Com- Pounds of Average Number Total Com- 
Concentrate Mercial Feed Commercial of Milk Cows puted Tons 


Fed Per Cow in the Concen- Feed Per Cow of Commer- 
trate Ration ' Glial Feed 
Fed 
ee EEEEEEEEEED 
(1) (2) (3) (4) (5) 
1962 2160 14 302 178,800 26,999 
1961 2070 16 332 185,000 30,618 
1960 1960 14 274 185,200 25,372 
1959 1750 il ige 208,850 20,050 
1958 1670 14 234 217,050 25,390 
1957 1740 13 226 231,200 26,126 
1956 1640 12 197 248 ,800 24,507 


8Jnited States Department of Agriculture, tural Statistics, 
(Washington: U. S. Government Printing Office, igsey 

kensas State Board of Agriculture, Kansas Farm Facts, (Topeka: 
State Printer, 1957-1963). 
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26,007 tons the next year followed by two years of sharp decrease. 
Again, in 1960 there was @ sharp increase as the tons of commercial 
feed fed jumped by over 5,000 tons compared with 1959. The year 1961 
was also e year of increase, however, it was followed by e year of sharp 
decrease. 

The one characteristic of special note is the fluctuation in 
the tons of commercial feed fed between years. However, the average 
yearly increase has been about 600 tous per yeer for the seven year 
period when 1956 is compared with 1962. 

The trend in mumber of milk cows is dom. At first giance, 
these two trends would seem to offset the other; this, however, has 
not been the case. Over the seven year period, 1956-1962, milk cow 
numbers have decreased by 70,000 head or at the average rate of 
10,000 head per year. However, the decrease in the number of mils 
cows has tended to level out in the last few years of the period. 

The average feeding rate for commercial feed indicates en 
unsteady but upward trend. The low point in average pounds of commer- 
cial feed fed, was in 1959 when only 192 pounds were fed--compared with 
@ high of 331 pounds in 1961. However, by using 1956 and 1962 feeding 
retes, an everage yearly increase of 15 pounds of commercial feed fed 
per cow is apparent. 


Projected Tonnage by 1970.--A least squares trend line was used to 
project the tonnage of commercial feed to 1970. The formula for the 


ig 
least squares trend line was YeeetX.” ‘he trend line is based on the 
computed yearly tounage of commercial feed fed to milk cows. 
Analysis of Computed Projections.--The computed least squares trend 
line is shown in Chapter 6 page 4) with the actual computed feeding 
retes for the seven years. ‘The projection of the tomags of comumr- 
cial feed is almost 32,122 tons or en average yearly increase over the 
1S years of 258 tons of commercial feed. 


cecateaneerieasaant CO ALAN LALLA LALLA ALLL LOLA LL AD, 


Ignedecor, p+ 12h. 


CHAPTER Iv 


Procedure II 
Introduction.--Procedure II involved using data on the average 
feeding rate of concentrates. The average pounds of commercial 
feed fed per cow was determined by applying @ percentage figure 
times the everage pounds of concentrate fed per cow. This procedure 
turned out to be the most time-consuming. 

Explanation of the Data Used.--The data utilised to establish en 
average concentrate feeding rate comes from published sources based 
either on one or @ combination of the following: (1) experiment 
station tests and recommendations; (2) experts’ opinions; and, 
(3) published results of farmer surveys on feeding rates. An ettempt 
was made to obtain every possible recommendation on the average 
feeding rate of concentrates. In many publications the feeding 
rate recoumendations were set forward on the basis of an individual 
milk cow. In this circumstance, the feeding rate depended on the 
amount of milk end the butterfat content. This is the reason for the 
seemingly small number of entries in Table 2. 
Explanation of the Procedure.--The deta was arranged in order from 
lowest to highest in Table 2 for the average pounds of concentrate 
20 


References Recommended lbs. 

of Concentrate 
Per Milk Cow 
Per Year 

1 **eeeese#se°°ve #e® 1560 

i *oe*eeeeet#ke#*# 1760 

2 *eeesees#se#** *# 2060 

p See ee ae ee ae 2250 

2 *eeee¢+e%¢%¢ @ 2352 

1 oeseeee eo @ 25. 

2 *eee#e##e#te#*# ed 

2 *oeeeee ee 2961 

2 eee #8 @¢ @ @ @ @ 2982 

7 e*eee#ese##e#@# 3033 

3 *¢ « 6° 0 88. 9 3097 

4 > # @ @¢ 8 6 48 8 3262 

6 “ee * @ @ @ @ 3600 

5 *eeee*# @¢ 6 @ 3720 

5 oe @ ewe @@ ee @ 5000 
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fed per milk cow. There were fifteen separate entries of recom- 
mendations on the level of concentrates fed. 

Two approaches vere used to arrive ot a figure that would 
represent en average of all the entries. ‘The mean end median vere 
used as estimates of the average feeding rates of concentrates from 
this array of recommendaticas. 

The second feature of this procedure is the two levels of 
percent of commercial feed in the concentrate. There was no infoma- 
tion on this ¢igure in eny publication except Agricultural Statistics, 
end that dete was used as one level.” he second level comes frou the 
survey of milk cow farmers in the eastera third of Kensas. The survey 
percent figure is shown in Table 6 on page 39. 


this procedure before the end product was reached. This is mainly 
because of the aecessity of determining an average concentrate feeding 
rate and arriving at a percentage figure of commercial feed in the 
concentrate ration. 
Average Feeding Rates of Concentrates.~-Table 2 shows the listing of 
the various recomended concentrate feeding rates of milk cows. ‘These 
entries are arranged in order from the lowest to highest which gives a 
difference of 3,440 pounds per milk cow. 

It was first necessary to determine @ figure which would be 
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representative of the tabled data. The mean value was utilized for 
this purpose. The mean feeding rate wes computed to be 2,868 pounds 
of concentrete per milk cow. 

Computation of the median gives a somewhat different answer. 
This wes done in Table 2 and the mid-point entry is 2,928 pounds of 
concentrate per milk cow or 60 pounds higher then the mean feeding 
rate. 

Percent of Commercial Feed in the Ration.--A percentage figure is 
necessary in order to arrive at the average pounds of commercial feed 
in the ration. The level wes used utilizing percentage figures from 
two sources. 

The first level was determined by the percentage for commercial 
feed given in the Agricultural Statistics and used in Procedure 1.* 
The computation of the average pounds of commercial feed fed per milk 
cow is calculated es 402 pounds. This figure was determined by 
multiplying the average pounds of concentrate per milk cow, which was 
2,868 pounds, times the percent that commercial feed is of the total 
concentrate. This figure was 14 percent as show in Table 1. 

The second level was determined by the percentage figure for 
commercial feed in the concentrate ration from the results of the 
survey of farmers having milk cows. The percent commercial feed 
figure of 2) was multiplied by the meen average feeding rate of 


Upcricultural Statistics, 1957-1963. 


25 
concentrates of &,868 pounds per milk cow to obtain a figure of 602 
pounds of commercial feed per milk cow. 

The difference between these two levels is mainly the large 
@ifference in the estimated percent of comercial feed in the ration. 
Bons of Commercial Fesd Fed.--Tons of comercial feed fed to milk 
cows in the eastern third of Kansas were computed for the seven year 
period for the two levels of commercial feed perceat in the concentrate 
vation. The results of the computations are given in Table 3. 
Example Couputetion for Que Yeer,--Several steps were necessary to 
arrive at the tons of commercial feed fed in 1966. These steps 
were completed for each level end there was no overlapping. Tsble 3 
shows the steps involved in arriving ot © final figure. 

For Level. One in 1962, there were 25,939 tons of comercial 
feed fed to milk cows. Date used in computing this tommage were: 

(1) concentrates, 2,868 pounds per cow; (2) commercial feed percent, 
14; end, (3) average mumber of milk cows, 178,500 head. Computing 
the average pounds of comercial feed per cow gives a figure of 402. 
This figure was Getermined by multiplying 14 percent times 2,568 pounds 
of concentrate fed. ‘The tonnage was determined by miltiplying 402 
times the averege muber of milk cows which is 176,800. 

The tonnage for Level Two is determined in the same mauuor. 
Hovever, the averege pounds of commercial feed per milk cow was higher 
end gave @ tonnage of 53,519. 

Analysis of Computation.--The tons of commercial feed fed for the tio 


TABLE 3 


PROCEDURE IL, COMPUTATION OF TONS OF COMMERCIAL 
FEED FED TO MILK COWS 


———— eee 


Year and Pounds of Computed Change in Concen- Computed Pounds 
Level Concentrate of Concentrate 
Fed Per Cow Fed 
Base Change 
eR LLCO COLD A LALLA AAALAC A 
1962 2868 set set 1.000 2868 
Level One 
Level Two 
1961 2868 2070 2160 29583 27s 
Level One 
Level Two 
1960 2868 1960 2160 09074 2602 
Level One 
Level Two 
1959 2868 1750 2160 «8102 2324 
Level One 
Level Two 
1958 2868 1670 2160 e773 2217 
Level One 
Level Two 
1957 2868 17so 8—_« 2160 8056 2310 
Level One 
Level Two 
1956 2868 1640 2160 » 7592 2177 
Level One 
Level Two 


united States Department of Agriculture, tural Statistics 
(Washington; U. 8S. Government Printing Office, i peiseay- 


“Pounds of Concentrate as published in the Agricultural Statistics 
and used to compute percent change in feeding rates concentrates. 
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TABLE 3--Continued 
—— a aeemmnmnmnmmmmnmmnasmnenennenenamansnemnseeeseneameneeamamnnasmenennmnemnnnnannenn anaes 
Average Number of Milk Computed Pounds of Com- Computed Tons of Com- 


176,800 72,877,600 35,939 
178,800 107,637,600 53,819 
185,000 81,400,000 40, 700 
185,000 122,100,000 61,050 
185,200 67,412,800 33, 706 
185, 101,119,200 50,560 
208 ,850 53,465,600 26,733 
208 ,850 5989, 550 39,995 
217,050 67,285,500 33,643 
217,050 101,145, 50,573 
231,200 69, 360,000 34,680 
231,200 ,080, 52,020 
248 ,800 64,936,800 

248,500 97,529, 48,765 


Skanses State Board of Agriculture, Kanses Farm Facts, (Topeka: 
State Printer, 1957-1963). 
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levels is given in Table 3, The pattern of increase end decrease 
wes the same for both levels because of the seme decrease in 
concentrate feeding rates based on the data given in the Agricultural 
Statistics.” 

It is readily evident thet Level Two is much higher than 
Level One. In 1962 there was @ difference of almost 15,000 tous 
of commercial feed fed. This great difference can be attributed 
entirely to the level of commercial feed in the concentrate fed to 
milk cows. 
Projected Tonnage by 1970.--A least squares trend line ves used to 
project the tonnage of comercial feed fod by 1970 for the two 
levels. The trend line is based on the computed yearly tonnage of 
comercial feed fed to milk cows for both levels. The results of 
the projection are show in Graph 1 on page 44. 
Analysis of Computed Projections.--The results of the computed 
projections are show: in Graph 1. As would be guessed from the 
results of the feeding rates discussed earlier, the greater tonnage 
woulda be for Level Two. 

The projection of the tonnage of commercial feed by 1970 
for Level Qne is 44,560 tons. Over the fifteen year period frou 


1956 to 1970 there should be an increase of 12,092 tons. This gives 
an average yearly increase of ebout 800 tons of commercial feed per 


x» 
The projection of tonnage of commercial feed based on Level 
Two indicates that 64,160 tons will be fed, Comparing 1956 with 
1970 this gives en increase of 15,395 toms or an average yearly 
increase of slightly over 1,000 toms per yoar over the fifteen 
year period. 


CHAPTER V 


Procedure IIT 
Intrpduction.--Proceduze ITI involved the most expense of the three 
procedures. A probability mail survey was utilized to obtain 
information on the rate which concentrates and comercial feeds wore 
fed to milk cows. 

Gxplanation of Data Used.--The survey results were used only to 
éetermine the average pounds of commercial feed end concentrates 
fed to milk cows. ‘There wes no sttempt to arrive at a total figue 
of coumerciel feed fea by expending the semple results to universe 
gize. The average figure for commercial feed fed to milk cows from 
the survey was miltiplied by the average muber of milk cows. This was 
éone because it provided a much simpler method with the same results. 
Explanation of the Procedure.--Procedure ITI utilized two sets of 
Gate which vere as follows: (1) the average pounds of concentrate 
fed per milk cow reported by farmers; and, (2) the average number of 
milk cows for each year in question. The answer wes obtained by 
multiplying the pounds of concentrate fed by the aumber of milk cows 
to arrive at the tonnage for the year. 
Survey Results.~-The listing of sixty-four returns is shown in Table 4. 
The returns are listed on ea farm basis and show the number of milk cows 
on the farm, the pounds of concentrate fed per cow and the pounds of 
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Concentrates Commercial Feed 
Pounds Per ‘Totel Pounds Pounds Per Total 
Cow Cow Pounds 
4,900 31,500 1,428 10,000 
tides 1,733 1,733 1,733 
ee 14,600 1,625 14,600 
5,400 205 ,200 2,600 7800 
5,70 97,920 2,565 3,600 
gents 205,012 2,750 506 
? ne 65,700 TR 6,570 
4 5,040 TR Lo 
830 28 , 960 TR by 
TR 2,190 TP 2,190 
a4 ur Ti? ~~ 
? , 
hee 122 7400 z= 23 , 000 
ae las ee 
2 3 i? 
foo 1,200 io 1,200 
yo fe gen 4O0 2,400 
2, ,000 300 5,100 
2, 10,000 300 1,200 
2 57,600 360 7,200 
4,125 16,500 375 1,500 
6,300 126,000 30 6,000 
4,650 93,000 0 6,000 
5,475 93,075 350 309° 
1,050 2500 193 5» 
6,000 7000 200 10,000 
3, 769 9 ,000 2. 6,000 
2,000 2,000 
1,800 
2,555 17,885 
3, 1,90 
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1,104 
1,600 
1,000 
1,000 
1,276 


1,120 
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commercial feed fed per milk cow as well as the total pounds of 
each type of feed fed per farm. 
Average Mumber of Milk Cows Per Fami.~-ithe average sumber of milic 
cows per farm in 1962 according to the survey return wes 14.4. This 
figure was determined by dividing the mumber of useable reports, which 
wes sixty-four, by the muuber of milk cows, which was 920. 
luuber of Milk Cows Fed Commercial Feed.--As Table 4 shows, the 
largest percentage of dairy farmers feed commercial feed to their 
mils cows. Twenty farmers reported they fed no commercial feed to 
milk cows during 1962 while fortysfour reported they fed commercial 
feed to milk cows. This is 69 percent of the dairy farmers reporting 
some commercial feed to milk cows. 

The estimate for the parameter of this sample would be computed 
as 69 percent. Confidence intervals based on 44 of the 64 dairy 
femers reporting is given as follows:*5 


a, STepei6 
cr 95 5529-19 
Ch,  Siepebe 


Thus, it can be said with the chance of being wrong one time out of 
ten, that the percent of faxmers feeding commercial feed is from 57 
to 76 percent not cousidering the sampling error due to non-response. 
Thirty-one percent of the farmers reporting milk cows did not 
feed commercial feeds. However, this 31 percent accounted for only 
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21 percent of the milk cous reported. This comparison is shown in 
able 4. 

Dairy farmers having herds of more than fourteen cows per 
herd tended to feed a great deal more commercial feed than those 
@airy farmers vhich hed fewer than fourteen cows. The larger than 
fourteen cow size herds received on the average 7/4 pounds of 
commercial feed per cow. ‘This compared with the below fourteen 
gize cow herd which had an average feeding rate for commercial feed 
of only 358 pounds. Twenty-one out of the thirty-eight dairy farmers 
with milk cow herds smaller than the sample average size did not 
feed commercial feeds, while only three out of the twenty-six in the 
larger than average group did not feed commercial feed. 

Average Commercial Feeding Rate.--The average pounds of commercial 
feed fed per milk cow as computed from the listing of returns in 
Table 4 was 664 pounds per cow. 

Tons of Commercial Feed Fed.--The tons of ccumercial feed fed for the 
seven year period are show in Table 6. The table also points out 
the basic steps involved in arriving at the tomnage figure for any one 
year. 

Buemple Computations for One Year.--In 1962 there were 61,150 tons of 
commercial feed fed to milk cows in the eastern third of Kensas. Data 
used to arrive at this figure was: (1) pounds of commercial feed fod 
to milk covs as determined by the survey which was 684 pounds; end, 
(2) the average muiker of milk cows which was 176,800 head. Multiplying 
the average powids of commercial feed per cow times the 178,600 milk 
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TABLE 5 
COMPARISON OF AVERAGE FEEDING RATES FOR MILK COWS 
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cows gives a tonnage of 61,150. 
Acelysis of Computation.--The first item of importance from Table ¢ 
is the greet variation from year to year in the estimated tonnage 
of commercial feed fed. This is not true for all years; yet, the 
year to year changs has been as great as 12,000 tons. However, 
within this pattern of variation, there is an observed upward trend. 

The average yearly increase comparing tomnage in 1956 with 
1962 is about 2,300 tons a year. ‘This sharp increase appears to 
have occurred despite the fact that the mumiber of milk cows has been 
decreasing at the average rate of 10,000 cows per year. 
Projected Tonnage in 1970.--A least squares tread line vas utilized 
to project the tonnage of comercial feed fed in the yeer 1970. The 
trend line is based on the computed yearly tonmages in Teble 6. 
Analysis of Computed Projection.--The computed least squares trend 
line with projection to 1970 is shom in Graph 1. The projection 
based on the computed tonnage for the seven years in 1970 is 
72,260 tons of commercial feed. This projection gives an average 
yearly increase of about 1,200 tons per year over the 15 year period. 
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TABLE 6 
TONNAGE OF COMMERCIAL FEEDS FED TO MILK Cows 


Year Present® Bese Computed 1962 Powdsof j# umber of ‘otel Com 
Year Change Survey Commercial j§ Milk Cows” mercial 
Pounés Feed Adjusted 


to Year in 

Question 
SS x2 1.000 86h 6% 176,800 = 61,150 
196 )8=s_(« 3k. 32 861.096 684 TR 185,000 69,375 
1960 a4 2 87 68h 620 185,200 57,412 
19590 «ge 2 4636 654 435 206,850 45,425 
1955 = ah wee TTS ee 530 217,050 57,518 
1957 6226 we oS 684 912 231,200 59,187 
1956 «197 2 8 «oR 684 450 2h& 600 55,980 


CHAPTER VI 


COMPARISON OF PROCEDURES AND CONCLUSION 
Introduction.--This chapter brings together the three procedures 
and the results obtained on commercial feed fed from those pro- 
cedures. The basic method of computation is the same for the three 
procedures, with the only difference being in the level for the amount 
of commercial feed fed to milk covs. 

Tus data for the different procedures is presented in table 
ané in graph fom to show the observed wide differences in the 
projected tonnage. The similarity in the slope of the projection is 
because the years pricr to 1962, for Procedures II and III, were 
estimated based on the data from Procedure I. 

Average Feeding ates for the Soven Yours, 1956 to 1962.--Feeding 
rates of concentrates ené commercial feeds vary & greet deal fron 
fexra to farm depending on numerous factors. This paper is not con- 
cerned with the chenge thet each varieble may heve on the total tonnage 
but rather, the general level of feeding rate, and the projection of 
the trend in tonnage inte the future. 
Tebles.--The first means of illustrating the difference between the 
evereage feeding retes of camercial fecd per milk cow is shown in 
Table 7. Procedure I hes an average feeding rete of commercial feed 
ko 


4h 
per cow far below that for the other two procedures. 


TABLE 7 


COMPUTED AVERAGE POUNDS OF ng ny eam 
0 MILK COWS, POUNDS PER COW 


Procedure Procedure 
Years I ' rit 
One two 
ee a i50 332 
5 &£ Bog g 


The rate of feeding commercial feed as computed in Procedure 
I in 1962, was on the average of 302 pounds por milk cow. Average 
feeding rates for Level One in Procedure II is 402 and Level Two 
is 602 pounds. ‘he average feeding rete for Procedure III is 664 
pounds. ‘These variations point out the differences in the projected 
tons of commercial feed. 
Interval Estimates.-~in interval estimate was utilized on the sample 
mean feeding rete of commercial feed to determine if the other computed 
commercial feeding rates fell within the confidence interval. 

The semple means for Procedures I and II lie outside of the 
99 percent confidence interval on the survey mean average feeding rate 
for 1962. It can be said with 99 percent confidence, not considering 


he 

the sempling error due to non-response, that the average feeding 
rate of commercial feed to milk cows is in the range of from 619 
te 749 pounds. However, it also means that there is one chance in 
&@ hundred that the true semple mean does not lie in this range. 

Average Number of Milk Covs.--The average auuber of milk cows vas 
the other variable for which a value must be determined. The same 
value wes used for this variable in all three procedures. 

It is generally considered that this date is reasonably 
accurate. It would be almost impossible for a firm to obtain an 
estimate of any greater accuracy. If an attempt to estimate numbers 
were made, it would be an extremely expensive proposition. 

Tonnage of Comercial Feed Fed.--The two basic variables, everage 
pounds of commercial feed fed to milk cows end the average number of 
milk cows for a certain time period, have been reviewed. The more 
accurate estimates obtained for these variables the more accurate will 
be the result. 

Basic Computetions.--The basic computations for each procedure are 
given in the respective chepters with e swumary of results shown in 
Teble 6. Sach procedure varies somewhet from the other depending on 
the data available. A procedure wes developed to compute feeding 
rates for Procedures II and III which assumed that the change for 
Procedure I was correct but the level was not. 


Comparison of Projected Tonnage.--Projections based on the computed 
average feeding rates for the three procedures are shown in Graph I. 


TABLE 6 
ESTIMATED TONS OF COMMERCIAL FEED FED IN THE EASTERN 
THIRD OF KANSAS, 
Procedure Procedure II Procedure 
Year t Level Level III 
One Tio 

1956 eh, 32,468 48,765 55,980 
195 3,680 «$2,020 ; 
prieg Rod 33,643 pea 4 
1960 25,372 33108 b0860 $7,412 
1961 30,615 » 100 él, P 
1962 26,999 35,939 53, 61 


Procedure III is much higher than the other two procedures. 
Projected tonnage for commercial feed in 1970 for Procedure III is 
72,260 tons, 225 percent more than Procedure I, 162 percent more 
than Level Que, Procedure II, and 113 percent more than Level Two. 
Sumary.--A study of this type brings to light many important factors 


two main variables in the equation the effect tends to be great. 
Average Number of Milk Cows.--These data on milk cows wer readily 
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Graph I.--Comparison of projected tonnage of commercial 
feed for the three procedures : 
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available for most states. Thus, the second part of the equation 
was more easily determined. 
Definitions.--Definitions provide boundaries within which researchers 
ean work. The type of market was defined as milk cows and the market 
potential es the emount of commercial feed the market can absorb. 
Projections.--The projections utilizing a least squares trend line 
fer the three procedures varied greatly. The market potential 
forecast based on the survey of dairy faxmers was considerably above 
the other two procedures. 
Evaluation of Procedures.--All three procedures rely on the amount 
of commercial feed fed to milk cows and the average number of milk 
cows for any one year. With the average number of milk cows 
relatively established, the crucial item becomes the rate of 
feeding commercial feeds. 

The survey of Kansas farms would certainly lend support to 
@ high rate of feeding both concentrates and commercial feed. The 
published date on feeding rates of concentrates would elso support 
@ high level. However, the difference between these two levels for 
feeding rates of commercial feed is quite substentiel es shown in 
Table 8. 

The data used in Procedure I for concentrates and commercial 
feeds, seeus to be somewhat conservative .»* This date has shown an 
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inerease over the 1956-1962 period but not et a very rapid rete. 

There has been a definite change in dairy farming operations 
during the 1956-1962 period. It is no longer profitable to keep one 
or two cows to supply the household demand for milk and sell e little 
creem in town. Probably these one or two cows were low producers 
end were fed amall emounts of concentrates and very little, if any, 
commercial feed. 

fhe situation is now beginning to change. Dairy operations 
are becoming more specialized or entirely specialized. Some of these 
operators may buy most of their roughages and a great deal of their 
concentrates. ‘The milk cows are not a sideline but the only source 
of income to the fim. 

Under these conditions milk cows are generally higher 
producing animals end are fed more concentrates to utilize this 
higher production capacity. 

In the last few years, there hes been on increased emphasis 
oh the importence of feeding more concentrates to milk cows. 
Possibly, this trend in thinking will further increase the amount 
of commercial feed fed. 

It seems very possible that the feeding rate for conumercial 
feed is somewhere near the survey average. However, this is not 
to say thet this level should be accepted without further research. 
Improvement of Date.--The dete could be improved by taking a sample 
only of milk cow farms. This would ellow for e larger number of 
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farms to be sampled and further allow for e questionnaire exclusively 
pertaining to milk cows. 

A follow-up is needed to eliminate the sample bias. A second 
and third request could be sent to farms not responding. After the 
second and third requests, @ non-response interview could be utilized, 
though this method is very expensive. 

Redesigning the questionnaire to eliminate reporter error es 
auch as possible is needed also. The question on feeding rates 
should be asked for a specific day, preferably the previous day. 
This will help a great deal in reducing reporter error. 

It would be necessary to do this survey every few months 
to determine the average yeerly feeding rate. A group of dairy 
farmers selected at random to record daily the feeding rates of 
concentrates and commercial feeds would be a method to avoid taking 
@ survey every mouth. 

Conclusion.--The conclusion is that more information is needed on 
feeding rates. The information is needed for both feeding rates of 
commercial feeds and concentretes. Very little published information 
is available on feeding rates of either concentrates or commercial 


feed. The most specific information needed, of course, is that on 
commercial feeds, but the entire composition of the concentrate 
ration is also important. 

The main reason for this conclusion is the great difference 
obtained in computed tonnage of commercial feed using the published 
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and survey values. These greet differences give little basis or 
solace to the feed manufacturing firms attempting to estimate 
market potentials. 
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The purpose of this thesis was to establish a basic method 
of estimating the market potential for commercial feeds for milk 
cows in the eastern third of Kansas with the intention of deter- 
mining the amount of difference caused by the various rates of 
feeding commercial feeds. The object of determining the difference 
caused by the various feeding rates was to point out the diverse 
market potentials obtained. The comparison was made using three 
procedures which differed almost solely in commercial feeding rates. 

The besic formule for all three procedures was essentially 
the seme. Slight differences were caused by the variation in the 
Gate available. Basically the computations involved multiplying 
the average pounds of commercial feed by the average number of milk 
cows on hand during the year. This computation gave the tons of 
commercial feed fed to milk cows during one yeer. 

In Procedure I, publisied data on feeding retes of concen- 
trates and commercial feed were utilized along with the everage 
mumber of milk cows to arrive at the tons of commercial feed fed 
for the years 1956-1962. A least squares trend line wes utilized 
to project the probable tomuage by the year 1970. 

Procedure II differed from procedure I in two ways. The 
feeding rate for 1962 is based on a number of published concentrate 
feeding rates. The different retes were averaged to determine a 
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concentrate feeding level. ‘Then the percent of commercial feed in 
the concentrate ration as used in Procedure I and III were applied 
to compute levels 1 and 2 respectively. The change in feeding retes 
for the remaining 6 years was computed on the basis of the level of 
change in Procedure I. 

In Proceduxe III information obtained from the survey of 
Keneas dairy farmers ves utilized to compute the tons of commercial 
feed fed in 1962. Like Procedure IT the change in the feeding 
rates for the remaining 6 years was computed on the basis of the level 
of change in Procedure I. A least squares trend Line vas used to 
project the tonnage of comercial feed expected to be fed in 1970. 

A comparison of the projections for the three procedures 
showed a wide range in results. The conclusion was reached that 
more research is needed on feeding rates before accurate market 
potential estimates can be attained, 

The materiel used in this thesis was teken from three sources. 
Farrell Library material was consulted for many of the references used. 
Te survey of Kansas dairy farmers yielded information on feeding 
rates. The Kansas Crop Reporting Service made available unpublished 
- Anformation on extreme operetors and gave permission to use the 
Kansas farm assessors books in drawing the sample. 


